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Schedule for the July 21 Review:
e 7:30 am
e 38:00am
e 8:10 am
» 8:50 am
e 9:30 am

Executive session

Introduction to LHC@FNAL (Erik)
CMS Detector Requirements (Patty)
LHC Accelerator Requirements (Elvin)

Executive session
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Counsel from

 Roberto Saban, Markus Albert, Guy Crockford (CERN)
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Assumptions

For LHC

. Individuals working in a Field Control Room (FCR) in the LHC tunnel
will have access to telephone communications with international
calling capabilities.

. Individuals working at the CERN Control Centre (CCC) will have
access to telephone communications with international calling
capabilities.

. US/LARP personnel will be at CERN to coordinate activities between
the CCC and LHC@FNAL.

. The degree to which LHC@FNAL users have access to the LHC control
system will be determined by LHC management.

. The LHC will have a shift schedule and a protocol that defines the
roles and responsibilities of CCC shift personnel.

. The LHC will have aprot_ocol that defines how machine commissioning
and development activities are scheduled and carried out.

For both CMS & LHC

. LHC@FNAL will comply with all CERN and Fermilab safety and
security standards.
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Scenarios

Six Scenarios were concelved and
discussed

They covered key aspects of LHC
commissioning and operation

« Hardware commissioning of a U.S./LARP
deliverable

e Software contributions to LHC

« Beam studies from both CERN and U.S.
perspectives (2)

e Diagnostics contributions to LHC via LARP
e First beam
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LARP

Four broad categories of Requirements — requirements scale

up as scope of activity changes

e Overarching (defined as ‘to extend over or throughout’)
« Confidentiality
» Space

. Hardware Commissioning

» Access to data as U.S. hardware — magnets and instrumentation is
installed and commissioned

e Link to Field Control rooms in LHC tunnel

. Beam Commissioning
* More activity in CCC
» Software development
e Sector test
 First beam
. Post-LHC commissioning activities
» Support of LARP deliverables
* Beam studies
 LHC upgrades
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LHC Requi

Overarch | n g 2 — 1. LHC Confidentiality Essential Proposed—EH
2 — 2. Enforcement of LHC Confidentiality Essential Proposed—SP
2 — 3. LHC Space Essential Proposed—PM
2 — 4. LHC Hardware Commissioning Data Access [126] Essential Proposed—MJIL
Hardware 2 — 5. LHC Hardware Commissioning Loghbook [126] Essential Proposed—MIL
Comm | SS | on | 1] g 2 — 6. FCR. Communications [126] Essential Proposed—MJIL
2 — 7. FCE. Shift Personnel [126] Essential Proposed—MIL
2 — 8. LHC Hardware C.‘Dnmlissioning Timescale [126] Essential Proposed—MJIL
2 —9. LHC@FNAL Consoles [120][138] [213] Essential Proposed—SP
2 —10. LHC Data Access [128][138][178] Essential Proposed—EM
2 —11. LHC Configuration Access [178] Essential Proposed—ML
2 —12. LHC Daily Schedule Meetings [138] [213] Essential Proposed—EH
2 —13. CCC Communications [120] [128] [138][178 J[213] Essential Proposed—EM
Beam 2 — 14. CCC Communications Channels [120)] Essential Incomplete—SP
Commissionin g 2 — 15, LHC Shift Personnel [128][213] Essential Proposed—EM
2 —16. CCC Software [120] [178] Essential Proposed—SP
2 —17. CCC Software Maintenance [120] Essential Proposed—SP
2 — 18. CCC Console Layout [120] Essential Proposed—SP
2 — 19. LHC Development Environment [120] [178] Essential Proposed—SP
2 — 20. LHC Data for Teating [120] Essential Proposed—SP
post_CO m miSS | on | ng 2 — 21. Beam Study Proposals [128] Essential Proposed—EM
aCt|V|t| es 2 — 22. Beam Study Protocols [128] Essential Proposed—EM
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LHC Requir

5 scenarios referenced

~

2 — 13, CCC Commumcationd[ 1201 [128] [138] [178 ][@ Essential Proposed—EM

Several types of reliable 2-way commumeations shall exist between the CCC and
LHC@ENAL. The types of commumeations shall include, but not be linuted to:

Telephene (wired and wireless)
On-demand video conferencing

Simple, prompt electronic messaging with audio alerts (for example, “instant
messaging )

E-mal

Electronic logbook

for example, Scenario 138:
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LHC Requirem
Overarchin

>
U

3.2. LHC Accelerator Requirements

Requrements that are exclusively LHC requirements are presentad m this section, while
CMSTHC combined requirsments are presented in Section 3.3 and constraints in Section 3.4.
After presenting three important requiretnents (LAC Confidentiality, Enforcement f LHC
Confidentiality. and LHC Space) at the begmming of this section, the remainder of the section 13
subdivided inte three subsections that present requirements for hardware commissioning, beam
commussiening, and post-commissioning activities. Requirements for hardware commissioning
{Subsection 3.2.1) mmst be satisfied early on to support installation and commissioning of LHC
accelerator components. Additional requirements for beam commissioning (Subsection 3.2.2
and post-commissioning activities (Subsection 3.2.3) can be satisfied at a later time.

2 — 1. LHC Confidentiality | Eszential | Proposed-EH

Data, results, conclusions, and problem reports for hardware commissioning, as well as . .
commuissioning and operating the THC shall be kept confidential by all LHC@EFNAL users. CERN will dictate what
Only CEPXN has the autherity to release this information to an cutside party. Mailing lists and information LH C@FNAL can and
web pages will be protected with passwords and logins. . .

cannot disseminate. Enforcement
2 _ 2. Enforcement of LHC Confidentiality | Essential | Proposed-sp will be done by the organizations
Fernmlab management and LARP management shall be respensible for enforemg the LTHC here.

confidentiality agreement.

23 LHC Space | Ezzential | Proposed—Ph

LECGENAL shall have the space that 1s needed to accommodate US/LARP activities, Sp ace will be n eeded to C_ar ry o ut
particularly during THC hardware commissioning, beam commissioning, operations, and LHC@FNAL activities durin g all
beam smdies.

phases.
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LHC Requir
Hardware CommisSsioninie

3.2.1. Requirements to Participate in LHC Hardware
Commissioning

Fequirements for LHC hardware commussioning are presented in this section. The primary focus
15 on aceess to information and communications, specifically communications with personnel in
a CEEN Field Control Foom (FCE) since initial hardware commissioning will cccur exclusively
in this venue. During hardware commissioning LHC/@FNAL users will be active, remote
participants to help commission U.S_-provided magnets and assist with diagnostics. This implies
anead to be as mvelved as possible m comnussioning meetings, and to have access to numerous
means of communication to be able to exchange imformation with people who are engaged in
commissioning activities at CEEN.

2 — 4. LHC Hardware Commussiomng Data Access [126] | Essentizl | Proposed-MIL

LHC@FNAL shall have read access to hardware commissioning data. This shall include, but .
not be limited to: Data access is necessary.

s  (Omench data

s Slow-monitoring data such as thermometry and liquid level gauges

2 — 5. LHC Hardware Commissicning Logbook [126] | Essential | Proposed-MIL Read/wrlte access to |Og bOOkS |S necessary
LHC@FNAL shall have read and wiite access to the hardware commizsioning loghook.
1 — 6. FCE. Communications [126] | Eszential | Proposed-MIL
Several types of reliable commumications shall exist between a Field Contrel Foom (FCR) . . . . .
and LHC@FINAL. The types of communications shall include, but not be limited to: CO mmunication wit h p ersonn 6| n Fl 6| d

* Telephone (wired and wireless) Control Rooms will be essential.

+ Simple, prompt electronic messaging with audio alerts (for example, “instant

messaging’)
» E-mail

» Electronic loghook

_ _ FCR Shifters will be identified and their
2 — 7. FCE. Shuft Personnel [126] |Essenual |PIopoied—I\-iJL

LHC@EFNAL persomnel shall know whe 15 on shaft at the FCR. and they shall know the roles ro I es k nown.
and responsibilities of the FCR sluft persomnel.

2 — §. LHC Hardware Commussioning Timescale [126] | Essential | Proposed-MIL Ear I y | nvo IVem en t | SV | tal
The timescale for hardware commissioning aspects of LHC@FNAL shall match the THC
schedule for hardware compussioning. Full implementation shall be completed by June 2006
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3.2.2. Requirements to Participate in Beam Commissioning

Requirememi for LHC beam commissioning are presented in this section. Comparad to
requirements in the previous section on hardware commissioning, the following requirements
focus on duplicating some of the fimctionality that 1s available at the CERN Control Centre
{CCC), such as access to information that is avatlable to someone working at the CCC. Just as

3.2.2.1. Access and Communications

2 9. THC@FNATL Consoles [1207 [138] [213] | Essential | Proposed-SP

LHC@EFNAL zhall have the same or equivalent consoles mmstalled as the CCC.

2 _10. LHC Data Access [128] [138] [178] | Eazential | Proposed-EM

LHC@FNAL shall have prompt read access to LHC aceelerator data. Tlus shall include, but
not be limited to:

+ Logged machine data

+ DMachine parameter changes “published” by CEEN

+ Logged fault data

+  Online measuremesnt repository

+  Timely data from non-LARP instruments

+ All data from LARP-supplied instruments, including (but not linuted to):
o scope races from LARP instrument

o read access to low level processor parameters and system information

—11. LHC Configuration Access [178] Eszential Proposed-ML

LHC@FNAL shall have access to LHC optics, errors, and transfer functions. An agreement
between CERN and Fermilab ensures that THC@FNAL has the required aceess to the
appropriate repesitories. LHC@FNAL shall alse have aceess to pre-defined measurement
data structures, storage and access methods.

— 12, LHC Daly Schedule hMestings [138] [213] Esszential Proposed-EH

LHC@FNAL shall have access to information and decisions from daily LHC schedule
meetings at CEREN.

LHC Requir
Beam Commi:

Consoles as identical as possible to those
in the CCC will promote assimilation.

Access to different forms of LHC data
available both ‘now’ and from repositories
is essential.

To be fully integrated requires knowledge
of daily commissioning plans.
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213, CCC Commumications [120] [128] [138] [178 ][213] | Eszential Froposed—EM

Several types of reliable 2-way commnuucations shall exist between the CCC and
LHC@GFNAL. The types of commmmications shall include, but not be limited to:

* Telephone (wired and wireless)
*  On-demand video conferencing

» Simple, prompt electronic messaging with audio alerts (for example, “instant
messaging’)

+  E-mail

+ Electronic loghook

2 - 14. CCC Communications Channels [120] | Essential | Incomplete—SP

LHC@EFNAL shall have the capability for multiple (minimum number?) commmmications
channels that can be nsed sinultaneously.

2 _ 15 LHC Sluft Personnel [128] [213] | Eszential | Proposed-EM

LHC@FNAL personnel shall know who is on shift at the COCC, and they shall know the roles
and respensibilities of the CCC shift personnel.

Communication through a variety
of means between LHC@FNAL
and the CCC will be essential.

CCC on-shift personnel will be
identified and their roles known.
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LHC Requir
Beam Commis:

3.2.2.2. Software and Software Development

Several different types of software will be in use at LECEENAL, and the reguirements depend
on the type of software that is being considered. In this section we refer to “LHC accelerator
software,” which is defined to be project-wide software that is developed for the LHC. See
Section 3.4.3 for a description of other types of software, and constraints on software
development.

216, CCC Software [120]1[178] | Eszential | Proposed-SF
LHC@EFWAL chall have the same LHC accelerator software installed as the CCC.

2 _ 17. CCC Software Maintenance [120] | Essential | Proposed—SP Software must be identical and

LHC@FNAL shall be adnumstered such that LTHC accelerator software 15 cumrent and current.
maintained at the same version as the CCC.

2 _18. CCC Console Layout [120] | Escential | Proposed-SP Consoles must be as identical in
The lavout of LHC@FNAL censcles shall miror the CCC conscle layout. look and feel as those in the CCC.
2 —19. LHC Development Environment [120] [178] | Essential | Proposed-SP

LHC@EFNAL shall have the software development envirenment that 1s needed to develop
LHC accelerator software.

It must be possible to access
appropriate data to carry out
software/applications testing.

12— 20. LHC Data for Testing [120] | Essential | Proposed-SP
LHC@FNAL shall have access to data necessary for testing LHC accelerator software.
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3.2.3. Requirements to Participate in Post-Commissioning
LHC Activities

Fequirements for participating in post-commissioning LHC activities are additional
requirements besides the ones listed in previons sections. These activities are expected to
mclude, but are not limited to, remote participation in LHC beam studies, support of T.5.-
provided deliverables, and work on LHC lnmmesity upgrades

2 _21. Beam Study Proposals [128] | Esszential | Proposed—EM

LHC@EEFNAL personnel shall be able to subnut beam-study proposals to LHC management
and be nofified of their status.

2_ 22, Beam Study Protocols [128] | Essential | Proposed EM

The protocol that defines how beam smdies at the THC are camied out shall include
LHC@EENAL personnel, and shall include the following:

+ Methodology for making beam measurements
* Methodelogy for ensuring the validity of measurement data

*  Ways to insure timely, accurate and complete communication before, during, and after
each beam study

Initiating and participating in
beams studies is critical to long-
term involvement. Such studies
will require discipline in
planning and conducting them.
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Two categories of Requirements

« Common Capabilities
 Operational Environment
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3— 1. LHC@FNAL Shufts [126] [213] Essential Proposed-EH
3 - 2. LHC@FNAL Record of Shift Schedule Essential Proposed-EG
General ) , .

Capabilities 3 — 3. LHC@FNAL Directory Essential Proposed-EG
3 — 4. LHC@FNAL Web Page Essential Proposed—-EG
3 — 5. LHC@FNAL Lifespan [138] Essential Proposed—JS
3—6. LHC@FNAL Shift Area [213] Essential Proposed—-EH
3 —7. LHC@FNAL Common Area Essential Proposed—PM

Environment |3 -8. LHC@FNAL Display Sharing Essential Proposed-EG
3 - 9. LHC@FNAL Working Area Essential Proposed—SK
3 —10. LHC@FNAL Social Area Essential Proposed—-EH
3—11. LHC@FNAL Clocks Essential Proposed-EG
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Joint Requiremenis

3.3. CMS/LHC Combined Requirements

Pequirements that mvelve both the CMS expenment and the LHC aceelerator are presented m
this section, which addresses general capabilities and features. There are two subsections. The
first (Subsection 3.3.1) presents capabihities that are common to CMS and LHC, and the second
{Subsection 3.3.2) presents requirements for the operational environment in which both CMS
and LHC participants will work.

3.3.1. General Capabilities

3—1. THC@FNAL Shifts [126] [213] | Essential | Proposed-EH

LHC@FNAL shall be staffed as conditions require. The shift schedule (showing shift
persomnel, time on shift, and contact information), shall be posted so that it can be accessed by

CMS and LHC personuel. LHC@FNAL will be staffed as
necessary. Staffing information will
3 -1 LHC@FINAL Record of Suft Schedule |Essenl:ial ‘Pmp-oied—EG be accessible to LHC & CMS.

The LHC@FMNAL shift schedule shall ke archived and published on-line so that 1t can be
accessed by CMS and LHC persomnel.

3 -3 LHC@FIWAL Directory | Essential | Proposed-EG

LHEC@FNAL shall maintain a directory of LHC@FNAL users and their contact information Th ere wi I I b € d Irecto ry of LH C@ FNAL
for CMS and LHC personnel. users
34 LHC@FNAL Web Page | Essential | Proposed-EG

LHC@ENAL shall maintain & web page with information that includes, but 15 not limited to:
« LHC@EWAL operational status
+ LECEENAL sluft schedule
+« LHC@EEFNAL directory

LHC@FNAL will function at least

3 -5 LHC@FNAL Lifs 138 E ial Proposed-JS :

— e —— e ——— until US-CMS and US/LARP
LHC@FNAL center shall remain in operation for as long as there are US-CMS and US/LARP .
commitments. commitments are met.
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3.3.2. Operational Environment

Several dufferent areas are neaded to accommodate the diverse activities that are expected fo be
carmed out at LHC@FNAL. One of the unigue features of this facility is the close proximity of
people working on the LHC accelerator and the CMS experiment. The facility requires space for
persomne] working on CMS and space for LHC persomnel, where someone can work wndisturbed
on ene without mterference from activities devoted to the other. We refer to this as the shiff area.
A common area 15 needed where CMS and LHC personnel can work together. and a working
area provides necessary space for LHC@FNAL users who are not actively engaged i shuft
activities but need access to capabilities provided by the facility.

3 — 6. LHC@FNAL Shaft Area [213] ‘ Essential Proposed-EH

Space for LHC@FNAL shall include a shuft area with CCC and CMS consoles and access to
communications for shift personnel as required by 1 - S and 2 - 13,

3 - 7. LHC@FNAL Common Area | Essential | Propogsed—FM

Space for LHC@FNAL shall accommmodate a common area where CMS and LHC personnel
can commumnicate with ezch other while activelv engaged in remote activities at CEEN.

3_8. LHC@FNAL Display Sharing | Bssential | Proposed-EG

To facilitate commmmication between CMS and LHC, LHC@FNAL consoles shall have the
capability of displaving both CMS and LHC data.

3 -9, LHC@FNAL Wortking Arsa ‘ Essential | Proposed-SK

Space for LHC@FNAL shall include a working area for LHC@FINAL users whe are not
actively engaged m shift activities. The working area shall provide telephones and intemet
connectivity.

310, LHC/@FWAL Social Area | Essential | Proposed-EH

Space for LHC@FNAL shall include a social area with a kitchen facility.

3 - 11. LTHC@FINAL Clocks | Essential | Proposed-EG

LHECEFNAL shall have at least two clocks: one showing the local time at Fermilab, the
second showing the time at CERIN.

Joint Requireme
Environmen

Nts
l

Shift area — separate space for CMS and
LHC.

Common space and display capabilities will
further joint LHC/CMS work.

A Working area will provide access to
capabilities for those not on shift.

With shift work likely, a social area for
addressing creature comforts is desirable.

Synchronized clocks will help provide a time
context .
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A 1 Summaiy.

Preliminary LHC Requirements are spelled
out based on scenarios of expected
activities
e Extracted from scenarios which attempt to

anticipate all major events of the LHC’s lifespan

e Participation by LARP, CERN, FNAL potential
active players

e End result is to mirror the CCC for accelerator
activities
e Provide for joint use by LHC/LARP and CMS
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